Chalcones: Synthetic Chemistry Follows Where Nature Leads by Jasim, HA et al.
 
Jasim, HA, Nahar, L, Jasim, MA, Moore, SA, Ritchie, KJ and Sarker, SD
 Chalcones: Synthetic Chemistry Follows Where Nature Leads
http://researchonline.ljmu.ac.uk/id/eprint/15368/
Article
LJMU has developed LJMU Research Online for users to access the research output of the 
University more effectively. Copyright © and Moral Rights for the papers on this site are retained by 
the individual authors and/or other copyright owners. Users may download and/or print one copy of 
any article(s) in LJMU Research Online to facilitate their private study or for non-commercial research. 
You may not engage in further distribution of the material or use it for any profit-making activities or 
any commercial gain.
The version presented here may differ from the published version or from the version of the record. 
Please see the repository URL above for details on accessing the published version and note that 
access may require a subscription. 
For more information please contact researchonline@ljmu.ac.uk
http://researchonline.ljmu.ac.uk/
Citation (please note it is advisable to refer to the publisher’s version if you 
intend to cite from this work) 
Jasim, HA, Nahar, L, Jasim, MA, Moore, SA, Ritchie, KJ and Sarker, SD 
(2021) Chalcones: Synthetic Chemistry Follows Where Nature Leads. 
































































































































































































































Al2O3:  aluminum  oxide;  Bmim  (OTs):  1‐butyl‐3‐methyl‐1H‐imidazolium  4‐methylbenzenesulfonate;  DCM:  dichloro‐
methane; EtOH:  ethanol; Et3N:  triethylamine; NaOEt:  sodium  ethoxide; HBr: hydrobromic  acid; H2SO4:  sulfuric  acid; 
K2CO3: potassium carbonate; KOH: potassium hydroxide; MeOH: methanol; Na2CO3: sodium carbonate; NaOH: sodium 
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The ARE‐Nrf2 complex leads to induction of cell expression of cell defense genes. such as 
























presence of  α,β‐unsaturated  carbonyl  functionality  (pharmacophore) make  these  com‐
pounds suitable drug candidates or can lead to targeting of Nrf2‐dependent disease. 
















cone  (20),  4’‐hydroxychalcone  (21),  isoliquiritigenin  (22),  4‐methoxychalcone  (2),  and 
phloretin (23) (Figure 4) have the ability to suppress NF‐κB signaling [22]. Similarly, NF‐


















































2′‐hydroxy‐2,3,4′,6′‐tetramethoxychalcone  (35)  [34],  and  tetrahydro‐[1,2,4]triazolo[3,4‐a]isoquino‐
line chalcones (36) [35]. Group B: Chalcones that arrest the cell cycle at the G2/M phase chalcone (1) 



























































































































































































































Anti‐arthritic  Cardamonin (48)  Boesenbergia rotunda  [51] 
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Antidiabetic  2′,6′‐Dihydroxy‐4′‐methoxychalcone (54)  Piper claussenianum  [63] 
4‐Hydroxyderricin (62)  Angelica keiskei  [64] 
Xanthoangelol (83) 




















































































[59],  reported  that  two chalcone derivatives, xanthoangelol  (83) and 4‐hydroxyderricin 

































































carboxamide  (111),  (4,5‐dihydro‐3,5‐dip‐tolylpyrazol‐1‐yl)(phenyl)methanone  (112), 4,5‐
dihydro‐1‐phenyl‐3,5‐dip‐tolyl‐1H‐pyrazole  (113),  and  3,5‐bis(4‐methylphenyl)‐1‐
(phenylsulfonyl)‐4,5‐dihydro‐1H‐pyrazole  (109),  were  shown  to  act  as  hypoglycemic 






































It  is known  that oxidative stress  is associated with  inflammatory  responses. Thus, any 
reduction  in oxidative  stress  is expected  to  inhibit  inflammatory  responses. Chalcones 




























neutrophils, microglial  cells, and macrophages  [86]. Among  these  synthetic  chalcones, 
2,2′‐hydroxychalcone  (124)  emerged  as  the most  potent  anti‐inflammatory  agent  that 
could inhibit the release of β‐glucuronidase (IC50 = 1.6 μM) and lysozyme (IC50 = 1.4 μM) 
from rat neutrophils. Later, eleven chalcone derivatives (Figure 13) were synthesized by 







NO  production.  Jantan  et  al.  [88]  reported  the  synthesis  of  chalcone  derivatives  and 























































erature  [69,70]  (Table  2).  For  example,  2′,4′‐dihydroxychalcone  (51)  isolated  from 







values  ranging between 0.10  μg/mL and 100  μg/mL  [69]. 3,2′‐Dihydroxy‐2,4,4′,6′‐tetra‐
methoxychalcone  (55),  2′‐hydroxy‐2,4,4′,6′‐tetramethoxychalcone  (56)  and  2′‐hydroxy‐
2,3,4,4′,6′‐pentamethoxychalcone  (57) were  shown  active  against  Staphylococcus  aureus 











kylamine  length, and  tested all compounds against Enterococcus  faecalis, Escherichia coli, 



























































leaves  of Artocarpus nobilis,  and  assessed  for  fungicidal  activities  against Cladosporium 
cladosporioides. All those chalcones showed fungicidal activity (2–15 μg/spot) in the thin 
layer chromatography (TLC) bio‐authography method. 1‐(5,7‐Dihydroxy‐2,2,6‐trimethyl‐








oxychalcone  (55),  2′‐hydroxy‐2,4,4′,6′‐tetramethoxychalcone  (56),  and  2′‐hydroxy‐
2,3,4,4′,6′‐pentamethoxychalcone (57) were shown active against C. albicans with MIC val‐
ues in the range of 250‐500 μg/mL [70]. 




































































including  licochalcone A  (40),  licochalcone B  (68),  and  tetrahydroxy‐methoxychalcone 























antiviral properties. Such efforts have  recently been  further  intensified with  the emer‐







































































significant  free‐radical‐scavenging  and  antioxidant properties.  For  example,  lichochal‐
cone C (71) [67] from Glycyrrhiza glabra and naringenin chalcone (78) and its glucoside, 
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2′‐Hydroxy‐4‐methoxychalcone  (139),  a  recently  synthesized  chalcone,  showed  a 
considerable antioxidant activity [89]. It was found to be able to attenuate LPS‐induced 
oxidative  stress  and  promote  antioxidant  defense  in  RAW264.7 macrophages.  2′‐Hy‐
droxy‐4‐methoxychalcone pretreatment at a concentration range of 0.01‐–1.0 μM could 





antioxidant potentials based on  the DPPH assay;  seven of  these compounds  (196–202) 













2‐en‐1‐one  (53)  from Lonchocarpus sp. [78];  licoagrochalcone A  (70)  from Erythrina abys‐
sinica [81]; and licochalcone C (71) isolated from Glycyrrhiza glabra [80] were found to pos‐
sess  significant antiparasitic/antiprotozoal properties. A protozoa  can be  free‐living or 
parasitic. Most of  the disease‐causing protozoa are parasitic. Even  free‐living protozoa 
when entering other cells and tissues of living being become parasitic. While licochalcone 




















rum. Among  the 27 compounds  tested,  the presence of  two methoxyl  functionalities at 




































































Synthetic  chalcone  analogs,  including  2′,5′‐dihydroxy2‐naphthylchalcone  (211), 
could act on neutrophil degranulation and superoxide anion generation, while heterocy‐
clic  chalcones,  namely  (E)‐1‐[2‐hydroxy‐4‐methoxy‐3‐(morpholinomethyl)phenyl]‐3‐
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formylmethionyl‐leucyl‐phenylalanine  (fMLP)‐stimulated  respiratory  burst  in  neutro‐
phils was found to be inhibited by the synthetic chalcone analog, 2′,5′‐dihydroxy‐2‐furfu‐
rylchalcone (215). An unusual synthetic chalcone derivative, 3‐phenyl‐1‐(2,4,6‐ tris(meth‐











a  large  collection  of bioactive  synthetic  chalcone derivatives,  some  of which have  en‐
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